Motion estimation is the process of determining motion vectors that describe the transformation from one 2D image to another; usually from adjacent frames in a video sequence 3D scene is a projection onto a 2D scene.
Definitions
Successive video frames may contain the same objects (still or moving). Motion estimation examines the movement of objects in an image sequence to try to obtain vectors representing the estimated motion.
Definitions (II) The motion vectors may relate to the whole image (global motion estimation) or specific parts, such as rectangular blocks, arbitrary shaped patches or even per pixel. In motion estimation an exact 1:1 correspondence of pixel positions is not a requirement.
Definitions (III) Motion compensation: describes a picture in terms of the transformation of a reference picture to the current picture. The reference picture may be previous in time or even from the future It is the action to apply the motion vectors to an image to synthesize the transformation to the next image Definitions (IV) Optical flow or optic flow: is the pattern of apparent motion of objects, surfaces, and edges in a visual scene caused by the relative motion between an observer (an eye or a camera) and the scene Motion Estimation (I) Direct Methods:
• Block-matching algorithm • Phase correlation and frequency domain methods • Pixel recursive algorithms • MAP/MRF type "Bayesian" estimators • Optical flow Motion Estimation (II) Indirect Methods:
• Indirect methods use features, such as Harris corners, and match corresponding features between frames, usually with a statistical function applied over a local or global area. The purpose of the statistical function is to remove matches that do not correspond to the actual motion.
• Statistical functions that have been successfully used include RANSAC BMA: is a way of locating matching blocks in a sequence of digital video frames for the purposes of motion estimation Goal: it is to find a matching block from a frame 'i' in some other frame 'j', which may appear before or after 'i'. This can be used to discover temporal redundancy in the video sequence, increasing the effectiveness of interframe video compression Pyramid methods in image processing
Reference:
Pyramids are an example of a multi-resolution representation of the image Pyramids separate information into frequency bands In the case of images, we can represent high frequency information (textures, etc.) in a finely sampled grid Coarse information can be represented in a coarser grid (lower sampling rate acceptable) Thus, coarse features can be detected in the coarse grid using a small template size This is often referred to as a multi-resolution or multi-scale resolution The goal is to reduce the time processing for looking template in an image.
Pyramid Methods
Pyramid methods (II) Pyramid correspond to a mixture of the spatial and frequency domains Position information at each level is known to the accuracy of that grid resolutionPyramid methods (VII) Pyramids correspond to a decomposition of an image into spatial/frequency bands Higher frequency require a larger image (sample) size to be represented, while lower frequency can be accommodate in a coarse image This "coarse to fine" approach can provide tremendous increases in computational efficiency Laplacian pyramids correspond to a band pass while Gaussian a low pass representation Pyramids are used in many applications beyond target tracking and image fusion
Motion Estimation: Introduction
Temporal variations in a sequence are mainly due to movement. The sources of the movement may include:
• The objects in the image • Camera Movement:
Rotation Translating Approaches
What is the estimation?
Identification of movement between two frames motion vectors The motion estimation is useful for:
Eliminates the temporal redundancy less processing time
Calculation of the resolutions of images
The method does not determine a fixed number of levels, it will depend on:
• The image size.
• The image quality.
• The resulting compression quality.
• Resulting compression level.
• Application to work. 1st: Resolution pyramidal representation.
Motion Estimation
Determine movement between a frame and its precedent vectors • The estimate is made possible by the Division of each frame into various smaller blocks
• Previous Frame: divided into different regions search
• Each region search: divided into different blocks
• Each region: divided into different areas These hierarchies range from the highest to the lowest Need to calculate these motion vectors 3.2.1 A motion vector calculation Example: 1. We start at level 2 (lower resolution image) and look for the most similar block to the large one in the following image with a size 7 search region. The search can be done in N steps. Suppose the optimal shift is 6 in the direction of the X and 5 in the of the Y.
